Cholesterol distribution in rat liver and brain mitochondria as determined by stopped-flow kinetics with filipin.
Recently, analysis of protein distribution in rat brain mitochondria suggested the existence of distinct cholesterol domains in the outer membrane (Dorbani et al., 1987, Arch. Biochem. Biophys. 252, 188-196) while such domains were not detected in rat liver mitochondria (Jancsik et al., 1988, Arch. Biochem. Biophys. 264, 295-301). We studied cholesterol distribution in both types of mitochondria by analyzing the kinetics of filipin-cholesterol complex formation, using the stopped-flow technique. In liver mitochondria, the kinetics are characterized by a biphasic curve which presumably corresponds to the two membranes. This was confirmed by the finding that pretreatment with digitonin abolished one of the kinetic components. Sonication of the mitochondria increased the rate of the filipin-cholesterol complex formation and also abolished one of the two components. In the case of brain mitochondria, several distinct cholesterol domains could be revealed: one of them was cholesterol-free and it was directly accessible to filipin. Two other domains were revealed by differences found in the rate of the cholesterol-filipin complex formation. It is noteworthy that only a part of the cholesterol is accessible to filipin. Sonication of mitochondria decreased the proportion of cholesterol molecules accessible to filipin. This suggests specific interactions of cholesterol with other mitochondrial components, which occur only in brain mitochondria.